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. , , $\ell^{2}$
, , .
, $X$ Banach , $X’$ $X$ , $(\cdot, \cdot)$ $X’$
$X$ natural pairing . $,$ $\mathcal{B}(X)$ $X$ Borel $\sigma$-algebra . $H$
Hilbert , $<\cdot,$ $\cdot>$ $H$ , $FD(H)$ $H$
, $\mathcal{F}$ $H$ . , $I$
.
$Z$ , $\xi_{1},\xi_{2},$ $\ldots,\xi_{n}\in X’,$ $D\in \mathcal{B}(\mathbb{R}^{n})$ , ,
.
$Z=\{x\in X;((\xi_{1}, x), (\xi_{2}, x), \ldots, (\xi_{n}, x))\in D\}$
$\xi_{1},\xi_{2},$
$\ldots$ ,a $\mathcal{R}_{\xi_{1},\xi_{2},\ldots,\xi_{n}}$ $\sigma$-algebra
, $\mathcal{R}$ $\sigma$-algebra .
, Hilbert ,
.
$Z=\{x\in H;Px\in F\}$ $(P\in \mathcal{F}, F\in \mathcal{B}(PH))$
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.Definition 1.1 ( ) $\mathcal{R}$ $\mu$
, .
(i) $\mu$ : $\mathcal{R}arrow[0,1]$
(ii) $\mu$ $\mathcal{R}_{\xi_{1},\xi_{2},\ldots,\xi_{n}}$
Hilbert Gauss .
Definition 1.2 (Gauss ) $\gamma$ : $\mathcal{R}arrow[0,1]$
, Gaus8 .
$\gamma(Z)=(\frac{1}{\sqrt{2\pi}})^{n}\int_{F^{+}}e^{-1}dxae^{2}$
, $Z=\{x\in H;Px\in F\},$ $n=\dim PH,$ $dx$ $PH$ Lebesgue .
Hilbert , Gauss $\gamma$
$a$
, .
Definition 1.3 (Groes ) $\epsilon>0$ , $P_{0}\in \mathcal{F}$
,
$P\perp P_{0}$ $P\in \mathcal{F}$ ,
$\mu(\{x\in H;\Vert Px\Vert>\epsilon\})<\epsilon$





$\epsilon>0$ , $G\in FD(H)$ , $F\perp G$ $F\in$
$FD(H)$ ,
$\mu$ ( $\{N_{\epsilon}$ $F+F^{\perp}\}$ ) $\geq 1-\epsilon$
, $N_{\mathcal{E}}=\{x\in H;\Vert x\Vert\leq\epsilon\},$ $F^{\perp}$ $F$ .
Definition 1.4 (D.F.L. ) $\epsilon>0$ , $G\in FD(H)$
, $F\perp G$ $F\in FD(H)$ ,
$\mu(\{P_{F}(N_{\epsilon})+F^{\perp}\})\geq 1-\epsilon$
, $\Vert\cdot\Vert$ } $\mu-(G)$ .
, $P_{F}$ $H$ $F$ .
2 2





$\ell^{2}$ , $J$ : $\{e_{n}\}_{\mathfrak{n}=1,2},\ldots$ $\ell^{2}$
, $e_{\mathfrak{n}}=$ $(0,0, \ldots, 0,1,0, \ldots)$ . , $(\cdot, \cdot)$ : $(\ell^{2})^{*}$ $\ell^{2}$ natural
pairing .
$(a,e_{n})=a_{n},$ $n=1,2,$ $\ldots$ $(a,e_{\alpha})=0,$ $e_{\alpha}\in J\backslash \{e_{\mathfrak{n}}\}_{n=1,2},\ldots$ l”’ $n$
$|*|>C$ $a\in(P^{2})^{*}$ .
$(\ell^{2})$ Dircnc $\delta_{\bullet}$ $\ell^{2}$
$\mu_{\bullet}$ .
$\xi_{1},\xi_{2},$ $\ldots,\xi_{n}\in\ell^{2}$ . $D\in \mathcal{B}(\mathbb{R}^{n})$
$Z=\{x\in(\ell^{2})^{*};(x,\xi_{1}), (x,\xi_{2}), \ldots , (x,\xi_{n}))\in D\}$
$\tilde{Z}=\{x\in\ell^{2};(\langle x,\xi_{1}\rangle, \langle x,\xi_{2}\rangle, \ldots, \langle x,\xi_{n}\rangle)\in D\}$
, $\mu_{\bullet}(\tilde{Z})=\delta_{\bullet}(Z)$
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, $\Gamma$ $\{\pm\beta_{n}(a_{1}e_{1}+a_{2}e_{2}+\ldots+a_{n}e_{n});n=1,2, \ldots\}$ convex hull .
, $| \frac{u+1}{a_{n}}|<M$ .
, $B$ $\ell^{2}$ , $U=\Gamma+B$ , $\Vert\cdot\Vert$ $U$ gauge
.
, .
Proposition 2.1 il $\Vert$ $\mu_{\bullet}-(D)$ .
( )
$E$ $\Vert\cdot\Vert$ $p$ , $i$ $\ell^{2}\mapsto E$ inclusion maPping, $i’$ $i$
dual operator .
$E’arrow j^{l}(\ell^{2})’\simeq\ell^{2}arrow jE$
, $(\cdot, \cdot)_{B}$ $E’\cross Earrow \mathbb{R}$ natural pairing .
$\Vert\cdot\Vert l\dot{>}\mu_{a^{-}}(D)measurable$ , $j(\mu_{a})$ $(E,C_{E})$ , $\sigma$-additive
.
, avanishes on $j’(E’)$ .
$y\in E’$ , $(a,j’(y))=.0$ .
$e_{\alpha}\in \mathcal{J}\backslash \{e_{n}\}_{n=1,2},\ldots$ , $(a, e_{\alpha})=0$ , $j’(y)$ $j’(y)=$





$m\geq(k+1)/2$ , $\langle e_{k}, x^{m}\rangle=a_{k}$ ,
$m\geq N$ , $l.i’(y),$ $x^{m}\rangle$ $= \sum_{n=1}^{N}a_{n}A_{n}$ .
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, $\langle j’(y), x^{m}\rangle=(y,j(x^{m}))_{E}$ ,
$m\geq N$ , $(y,j(x^{m}))_{E}= \sum_{n=1}^{N}a_{n}A_{n}$ . ,
$\lim_{marrow\infty}(y,j(x^{m}))_{E}=\sum_{n=1}^{N}a_{n}A_{n}$ . (1)
$\{h_{m-1}\}$ $U$ , $\beta_{2m-1}x^{m}\in U$ . , $\Vert x^{m}\Vert\leq 1/\beta_{2m-1}$ .
, $h_{m-1}arrow\infty(marrow\infty)$ , $\Vert x^{m}\Vertarrow 0(marrow\infty)$ . ,
$marrow\infty 1\dot{m}j(x^{m})=0$ in E. (2)
(1) (2) , $\sum_{n=1}^{N}a_{m}A_{n}=0$ , $( a,j’(y))=\sum_{n=1}^{N}a_{n}A_{n}=0$.
$i$ $(\ell^{2})^{s}$ $(E’)^{*}$ canonical mapping , $i(a)=0$ , $i(\delta_{\bullet})$
$(E’)^{*}$ Dirac measure $\delta_{0}$ . , $j(\mu_{\alpha})$ $E$ $\delta_{0}$ .
, $(E, C_{E})$ $\sigma$-additive .
Proposition 2.21 . $\Vert$ $\mu_{r^{-}}(G)$ .
( )
$\Vert\cdot\Vert l\dot{:}\mu_{a^{-}}(G)$ ,
$\epsilon_{0}>0$ , $G\in FD(\ell^{2})$




$G$ $\ell^{2}$ , $\{\xi^{j}\}_{j=1,2,\ldots,\mathfrak{n}}$ $G$
,
$\xi^{j}=\sum_{i=1}^{\infty}\alpha_{i}^{j}e_{i}$ $(i_{i}\in \mathbb{R}, j=1,2, \ldots,n, i=1,2, \ldots)$ .
$A$ .
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$A=(\begin{array}{lll}\alpha_{1}^{1} \alpha_{n}^{l} \alpha_{n+m}^{1}\vdots \vdots \vdots\alpha_{1}^{n} \alpha_{n}^{n} \alpha_{n+m}^{n}\end{array})$
$m$ rank $A=n$ .
$N>n+m$ ,
$A(\begin{array}{l}x_{l}\vdots x_{n}\vdots x_{\mathfrak{n}+m}\end{array})=(\begin{array}{l}-\alpha_{2N+1}^{l}\vdots-\alpha_{2N+1}^{\mathfrak{n}}\end{array})$ (4)
$\mathbb{R}^{n+m}$ .
$\xi^{j}\in p$ ). $j=1,2,$ $\ldots,$ $n$ $\alpha_{i}^{j}arrow 0(iarrow\infty)$ . ,
$\delta>0$ , $N(>n+m)$ .
(4) $x_{1}=\eta_{1},$ $\ldots,x_{\mathfrak{n}+m}=\eta_{n+m}$ ,
$\max_{1\leq l\leq n+m}|\eta_{l}|<\delta$ . (5)














(3) , $\phi(\mu)=\delta_{(a,\phi)}$ , $(a, \phi)\phi\not\in\epsilon 0U$ .
$(a, \phi)\phi\in\epsilon 0U$ , $(a, \phi)\phi=X+Y(X\in\epsilon_{0}\Gamma, Y\in\epsilon_{0}B)$ .
$X,Y\in\ell^{2}$ , $X= \sum_{i=1}^{\infty}X_{i}e_{t},$ $Y=\sum_{i=1}^{\infty}$ Yiei $(X_{i}, Y_{i}\in \mathbb{R}, i=1,2, \ldots)$ .




$|X_{2N+1}|$ : $|X_{2N}|=|a_{2N+1}|$ : $|a_{2N}|$ , $|X_{2N+1}|=| \frac{a_{2N+1}}{a_{2N}}||X_{2N}|$ .
$\epsilon 0B$ , $|Y_{2N}|<\epsilon_{0},$ $|Y_{2N+1}|<\epsilon_{0}$ .
,

















, $\Gamma$ $\{\pm\beta_{n}(b_{1}e_{1}+b_{2}e_{2}+\ldots+a_{n}e_{n});n=1,2, \ldots\}$ convex huU .
, $| \frac{b_{n+1}}{b_{n}}|<M$ .
, $B$ $\ell^{2}$ , $U=\Gamma+B$ , $\Vert\cdot\Vert$ $U$ gauge
.
, .
Theorem 2.3 $*=Cb_{n}(C\in \mathbb{R})$ , $\Vert\cdot\Vert$ $\mu_{a^{-}}(D)$ .
( )
$E$ $\Vert\cdot\Vert$ $\ell^{2}$ , $i$ $\ell^{2_{\epsilon}}arrow E$ inclusion mapping, $j’$ $i$
dual operator .
$E’arrow j’(l^{2})’\simeq l^{2}arrow jE$
, $(\cdot,\cdot)_{E}$ $E’\cross Earrow \mathbb{R}$ natural pairing .
$\Vert\cdot\Vert\hslash^{i_{h}}-(D)measurable$ , $(E,C_{E})$ , $\sigma$-additive
.
, avanishes on $j’(E’)$ .
$y\in E’$ , $(a,j’(y))=0$ .
$e_{\alpha}\in J\backslash \{e_{n}\}_{n=1,2},\ldots$ , $(a, e_{\alpha})=0$ , $j’(y)$ $j’(y)=$






$m\geq(k+1)/2$ , $\langle e_{k}, x^{m}\rangle=b_{k}$ ,
$m\geq N$ , $\langle j’(y), x^{m}\rangle=\sum_{n=1}^{N}b_{n}A_{n}$ .
, $U’(y),x^{m}\rangle$ $=(y,j(x^{m}))_{B}$ ,
$m\geq N$ , $(y,j(x^{m}))_{E}= \sum_{n=1}^{N}b_{n}A_{n}$ . ,
$\lim_{marrow\infty}(y,j(x^{m}))_{E}=\sum_{n=1}^{N}b_{n}A_{n}$ . (6)
$\{h_{m-1}\}$ $U$ , $\hslash_{m-1^{X^{m}}}\in U$ . , $\Vert x^{m}\Vert\leq 1/\beta_{2m-1}$ .
, $\beta_{2m-1}arrow\infty(marrow\infty)$ , $\Vert x^{m}\Vertarrow 0(marrow\infty)$ . ,
$\lim_{marrow\infty}j(x^{m})=0$ in E. (7)
(6) (7) , $\sum_{n=1}^{N}b_{n}A_{n}=0$ , $( a,j’(y))=\sum_{n=1}^{N}a_{n}A_{\mathfrak{n}}=\sum_{n=1}^{N}Cb_{n}A_{n}=$
$C \sum_{\mathfrak{n}=1}^{N}b_{n}A_{n}=0$ .
$i$ $(\ell^{2})^{*}$ $(E’)^{*}$ canonical mapping , $i(a)=0$ , $i(\delta_{\bullet})$
$(E’)^{*}$ Dirac measure $\delta_{0}$ . , $j(\mu_{a})$ $E$ $\delta_{0}$ .
, $(E,C_{E})$ $\sigma$-additive .
Theorem 2.4 $\Vert\cdot\Vert$ $\mu_{\bullet}-(G)$ .
( )
$\Vert\cdot\Vert$ $\mu_{\bullet}-(G)$ ,
$\epsilon 0>0$ , $G\in FD(P^{2})$





$G$ $p2$ , $\{\xi^{j}\}_{l=1,2,\ldots,n}$ $G$
,
$\xi^{j}=\sum_{i=1}^{\infty}\alpha_{i}^{j}e_{i}$ $(\alpha_{i}^{j}\in \mathbb{R}, j=1,2, \ldots,n, i=1,2, \ldots)$ .
$A$ .
$A=(\begin{array}{llll}\alpha_{1}^{1} \cdots \alpha_{n}^{l} \alpha_{n+m}^{1}\vdots \cdots \vdots \vdots\alpha_{l}^{\mathfrak{n}} \cdots \alpha_{n}^{n} \alpha_{n+m}^{n}\end{array})$
$m$ rank $A=n$ .
$N>n+m$ ,
$A(\begin{array}{l}x_{1}\vdots x_{n}\vdots x_{n+m}\end{array})=(\begin{array}{l}-\alpha_{2N+1}^{1}\vdots-\alpha_{2N+1}^{n}\end{array})$ (9)
$\mathbb{R}^{n+m}$ .
$\xi^{j}\in\ell^{2}$ , $j=1,2,$ $\ldots,$ $n$ $\dot{d}_{i}arrow 0(iarrow\infty)$ . ,
$\delta>0$ , $N(>n+m)$ .
(9) $x_{1}=\eta_{1},$ $\ldots,$ $x_{n+m}=\eta_{n+m}$ ,
$\max_{1\leq l\leq n+m}|\eta_{l}|<\delta$ . (10)
(10) , $\delta>0$ .
$\frac{a_{1}\eta_{1}+a_{2}\eta_{2}+\ldots+a_{n+m}\eta_{\mathfrak{n}+m}+a_{2m+1}}{\eta_{1^{2}}+\eta_{2^{2}}+\ldots+\eta_{n+m^{2}}+1}>\frac{C}{2}$
$\tau=\eta_{1}\epsilon_{1}+\ldots+\eta_{n+m}e_{n+m}+e_{2N+1}$
$F$ $\tau$ $\ell^{2}$ 1 , $j=1,2,$ $\ldots$ , $n$ ,







$(a, \phi)$ $=$ $\frac{(a,\tau)}{|\tau|}$
$\frac{a_{1}\eta_{1}+a_{2}\eta_{2}+\ldots+a_{n+m}\eta_{n+m}+a_{2N+1}}{1}$
$(\eta_{1}^{2}+\ldots+\eta_{n+m^{2}}+1)^{q}$
(8) , $\phi(\mu_{\bullet})=\delta_{(a,\phi)}$ , $(a,\phi)\phi\not\in\epsilon 0U$ .
$(a, \phi)\phi\in\epsilon 0U$ , $(a, \phi)\phi=X+Y(X\in\epsilon 0\Gamma, Y\in\epsilon 0B)$ .
$X,$ $Y\in\ell^{2}$ , $X= \sum_{i=1}^{\infty}X_{l}e_{1}$ $Y=\sum_{i=1}^{\infty}Y_{i}e_{i}$ $(X_{i}, Y_{i}\in \mathbb{R}, i=1,2, \ldots)$ .




$|X_{2N+1}|$ : $|X_{2N}|=|b_{2N+1}|$ : $|b_{2N}|$ , $|X_{2N+1}|=| \frac{b_{2N+1}}{b_{2N}}||X_{2N}|$ .
$\epsilon \bm{0}B$ , $|Y_{2N}|<\epsilon 0,$ $|Y_{2N+1}|<\epsilon_{0}$ .
,
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